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1 

[lf*3s 1 ] ^^^^ 1 fet^^t^;^?^— ffl^^j^i--5^ 

[if 2 ] if 1 i5gjc^^atcib^v>r. 
imM^M 3 ] if ^11 1 m^(DmSi^^i^x. 

[0 0 0 1] 
[0 0 0 2] 

. : regular pattern ) {Zlctlt-t ^miM^ittS^^ 

ir>1^;^^ ^-C'ti. :^ ^ /i^^ <DT i-^ ^^"^ zco± > 

(CFA) IE^-'<^ — oT, ^ft*t-5 t'i^ir/Wi 

t:-^-^yUfc^LTlfeco;^^ffiffit-5o Z(Dfci^^ 



#r?3^7 - 5 9 0 9 8 

2 

lO 0 0 3] -^^fj:ti;^yiy:^TJ>.nUy h\ ]) ^ 

ly sampled) ;t7^— ^p^— ( t:"':^^ -fe-yurt {C 1 fe) 

l^yK. iJ^'y— V. y/l^— (RGB) <D:7/1.^^^ 
^ 7^-:y {^fS:t>t^^ e^^ir/uririCRGB) (Omm^ 

^^<^-vici;i, ^<D^\z,ifc-^x^^mmt/^xx.^m'm 

10 ^C1^>:7'y >iJ^'$fL^i^iiiS (high-frequency) ff^.-i^ 

mm^^^x^. m^\:inLx^i,mmt^^y.\ ^ 

bOy^W-y-r (bilinear : ^Igff^) Mra1;6^ffl V^ ^tl 

1/ 17 K i> L< CO t'^ir/uco Tj^^:^ 

Lfd^'y— > (missing green ) j U^m^^^tz}^ 

y^^^X^j tr'^iryu) cOfST:;^co{Rijo^'y — >'t:'^i^yu 
;o (^^^y-v^*-i$^Sr^v>5o i*fei/^T% feU^t^. -f/cCt^ 

4, 6 4 2, 6 7 8-^^C§^;^^^^T^XV^5, 
[0 0 0 4] 

— TA-7t^Y (artifact) U ^ d i: X^ Oo ^CO 

FolSfi. 0ij;tfS3K[a#fFm4, 6.3 0, 3 0 7 -^{dF^.^ 

^X-t^o ^(^4, 6 3 0, 3.0 7^3i€a4$rFT-f5. S 
(neiborhood) (C^^^S-Ta 4#SS: (:7^— ^-v) 

/Urz'yXAS:^V^-C^^^'-.>^;^)SS^J5g^^;5^ g^j^ 

tf. rc04, 6 3 0, 3 0 7-^*|li|#IT-cJ^. ^yV\ 
^h^^X. ^-^-f:i>?fLT^ri^'rLS4^oMF«^^i-- 

[0 0 0 5] i-X^c^t}S^LfcJ:9^:l. ilStS^Je^-^l^J: 
h;^i5^^-t-5C:i:-cS)5c ±1^4, 6 3 0. 3 0 7 

[0 0 0 6] :^^m<0^m^. ^SfC3^ h^ti^$-tt 



3 

[0 0 0 7] ^^i-. ;*:|g?^^Og6^fi. :t3^-:^yi^<D 
[0 0 0 8] 

(T)^ ;i--^^'^iy'^mm.(Otiy — ' y:irV'^^ Y (phot 10 
^ X : image-wise) (/cfcL. rcOX:^-ViC 

[0 0 0 9] ^^?{-. mjt2.:7'uir ry-^ 

a) ^>^^< t 4i2o(7:>-<;^— v/::^r^i-^5tt5lSfi?fii: 

ient values ) ^^^^"6^^^. b) StjlSl^liSfilSr 
^>?'^< i: t locOL^vMit^ j:t:gf-r^¥^S^. c)HtJtS 

[0 0 10] *^PJ(0^^^>;*i*f^. :^^:7-uir;^^igS 

[0011] 

[0 0 12] ^-r. m i^it>'igi2{cov^Tifti^-r^o m 

^ftbtl'So A;^gR2tt. 1^^* {-^y^Jz^^Y :subjec 



it^^ip? - 5 9 0 9 8 

4 

— V ^-f i^:^^ ^ ^ ^ ' ?f ^ ^^^^'^ ^ ^ 

(CCD) T&ao ±>"^l2'iX. y<-<'^—T^^ 
(Bayer array) ^ l^X^hf^^^:^ y^y ^ T 
(CFA) 1 3 lCj:o-CSt?tL-CV>5o r<75^NV-V— • 

r U'^^^cov^-c^i, ^leiiit^rFms, 971, oes^jc 

fpl^6^i£®) d^I213 ic^^n^o llli-:^3^»'^'C. ^feti-fe 
3 V : charge information) ti^^^ (Dy 7^ 

v^x^£^§T^ao r^^mWffifSt^^ tfci;^i5^V^-Ki 4 

AM) "T&ao 
[0 0 13] ^''n-fe:5/1^2 0 {M^UX 0<Dm^m 

m&rj^^>'^y^ (m^^-f) ot^f^{c:<t D) S3terM% 
{f-^ir:^V>htC^L. ^ -iy^< y y T 1 S t^iSW^L 

o.^^^^„.;^^<^:7r 1 8{cSa[SrL5.t. ^^^ixfc 

nir i/1^2 2 {^t^-T v^^/l^-f ^ — v>'{t-^i-^ LTMPp^T 

L-C. t^S5<;o^<9^L'^«g^J:^^U:^-K2 4}c^^o 
[0 0 14] ^xy^z.fh\zM'&^^^^\'^W^W^ 

(cc07'n-trxx<i/^r 2 8 t-J. ^— i>v<^:7r 1 8 



5 

[0 0 15] A;^ai2ti. m'^<Dtf ?^'7<D:t^U'-'iy^ 

MX. m^vix 0 0 0 ^A<o ifpi}-h^fpm-^x*(Dmf^. 

2 OTi^^-feVlM 2, A/D3i:/^<— 1 6, St>V<^/ 

[0 0 16] r Otitic: J: ^ lo(^M^ LV^JS^i: LX 
*Q:SOfci^fcigJR'f-5 r ^}^x^ ^:it ^5fetf P^tb^o 

^f^yb-;t7^^ti. il^-ra-iSco-f >-v?[c:^LXiS 
S?5o :i<Dtc^^ H 1 7f — 1 8 

[0 0 17] ^>fm^^3 0fi:7'nir Ofcft^^ 
^^n^c ^ibfc. >^^cO;;(7pi ^fc:i[#^/^^cOte 



W i|^§i^7 - 5 9 0 9 8 

6 

ll^^e:?JoTV^5'Y^— V? • ;=«^-<— ;^ 
[0 0 1 8] v^i$^/U'>i:^*^/uXnir o,i^2 2t:i, ^ 

y : missing data values ) (DW^\:^m2 (C^^tX 
y— (missing green ) j (7:>tVir/l- (0^(9, 
(high frequency information) ^ 't'^Jiio'h D — >cO 
v-a : rendition ) t^^^^tl^^ fifetC, fe^i^fgTi^ 

f^^^v^ril;^:;^ (t>^Vx^:7*) trt 

mcX^^m^ti^mmm (<^iS : h:gra 

dient ) fc:So#, 7K¥::^r^ 4^ . fiLi:::^r^fc t^, ^fc 
[0 0 19] :z(D^^{z^ mmz;^'r2-t::;^(omi<D^y^y 
CO ^ — v?;^ r&] . 0ij X. 7jc qz::^^r^ t fi ii;:^ m^z^n^m 

v^^o (^'y-^) t'^-tyU(7>7K^>S:I>'MK|5gIi^g 

10 o(7:)jj[ia (^'y-v) t'^ir/w4g7i^(b. iKmiLmt-W' 

6) . ^n-e*(53 8{;iioi/>-Cfell;ii^^tB$ti.6o *^ 
0 (c, :y >^ 4 8}c:Jol,NT, 2 ^tc-^^-T y Mf^TSr^ 



7 

-^>h (RGB) {c:|f1?I^LTt J:V^L/:^7ttifeg 
[0 0 2 0] ^'y-VT^^-^TiSi^^Lfct'i^-t/WiS 

(MTF) Sr*■tai^>'1^iCJE^:;l:xl^fi5■t*ar 

[0 0 2 1] msb^oi^lSSWffif- J: ^ {^^^tL^-f 7« 

[0 0 2 2 ] A. (7K^|5^IS > Lti/MB) (S 

• : high scene spatial detail ) 20 

[^fcoTtltiit YJ^^^ : structure ) ;^5/^^,^fc 
[0 0 2 3] B. (7K^PgP ^ L^l/MS) (S 

[0 0 2 4] C. (7K3p!5g^lS > Ltl/^E) t^-O m 



ittM^7 -5 9 0 9 8 

8 

[0 0 2 5] D. (TK^^Pgia ^ L^VMtt) (S 

[0 0 2 6] ilt^ODC F AxN^ — ^-JCiPS^^iX^tPftT- 
5 7iRGB^W-V— (Bayer) • ;<7 ^ — :7 ^ /^^^ T V-f 

[0 0 2 7] 

[^1] 

G R 

B G 

-r^c^t?^. 2ocoj^S (i^^'y— >^) ;55^{cio£7:)^:^lS 

[0 0 2 8] [^4 (A) (D) W^^n^ lo 

(.'?,^-effl^7t'SI555') ici^5tt^4tta6^7^j!^-^-r^- • xn 

idi OiaS'J^rbOo ^:7^-X^c^3V^-. G (X, 

Y) . R (X, Y) . B (X, Y) i:V^9^I^^l. MP«1 

(X) S:(>*SLi:::^r^^{S: (y) (co^/^T^ T^-^^-tr^-tf 
{cJ:o-r$JJSL/cfiS-r&5o AdapG(X,Y) d:. K^T^OT 
/i^rf y XA^fflv^TMrB1$i^/cXy — >fttT-S>^o ■ 

[0029] ^ 
[IS2] 



(6) it^5B2p7 - 5 9 0 9 8 

9 10 

For Gdiff-hor = |G(-1,0) - G(1,0)| 

Gdiff-ver = |G(0,-1) -G(0,1)| 

Threshold = Predetermined value 
If (Gdiff-hor < Threshold) and (Gdiff-ver < Threshold) 
Or (Gdiff-hor > Threshold) and (Gdiff-ver > Threshold) 

Then lAdap G(X,Y) = [G(-1,0) ^ G(1,0) + G(0,-1) 
G(0,1)]/4I 

If (Gdiff-hor < Threshold) and (Gdiff-ver > Threshold) 
Then lAdap G(X,Y) = [G{-1,0) + G(l,0)]/2| 

If (Gdiff-hor > Threshold) and {Gdiff-ver < Threshold) 
Theri lAdap G(X,Y) = [G(0,-1) 4- G{0,1)]/2| 



/cfcLr;iT\ "Threshhold" ^u#v^f^i:J «Pr 
edetermined value " f^^fjffj S:^'t~o 
[0 0 3 0] rtoryun^y Xj^-e^i, ^-r. Gdiff-hor 

V—>iA(pm ((Oi&Mm b^mi^. Gdiff-ver ^f^ C 

ffi) irte^LTV-^^o ^LT. Gdiff-hor St>'Gdiff-ve 

<^L^v^^ii:i: AdapG(X,Y) ^A-o<D\f 

^±jU<D^*U—>'m(OW^i^tT^o ^/c. Gdiff-hor 



* L# (9 /h^ < . Gdiff-ver t ^ V J: t;) ^ v n 

m^a. Adap G(X,Y) ^7^^^^JJ[^(7;>^'])—>'m(D^t^t 

LTV^^o ^fc^ Gdiff-hor ;d^t^vMaj: :^-$r < , cd 

20 iff-ver l^MX '0 Adap G(X,Y) ^ 

[0 0 3 1 ] Igi4 (A) ~ (D) C0 4 o<7:>^^— x;c:i# 

[0 0 3 2] 
[^3] 



(7) 
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11 



12 



0 0 m4 (A) ) 

G = G(O.O) t 

0.5 * [B(0,-1) - Adap G(0,-1) -v- B{0,1) 

G{0,1) ] + G(0,0) 

0.5. * [R(-1,0) - Adap G(-l.O) + R(1,0) 
G(1,0) ] + G(0,0) 



3 = 



R = 



- Adap 

- Adap 



y^-X 0 1 04 (B) ) 

R R(O.O) 

G = Adap G ( 0 , 0 ) 

B = 0,25 * [B{-1,-1) - Adap G{-1,-1) + B(-l.l) - 
Adap G(-l,l) + B(l,-I) - Adap G(l,-1) + 
B(l,l} - Adap G(l,l)] + Adap G(0,0) 

y:^-y< 1 0 (MA (C) ) ; 
5 = B(0,0) 
G = AdaD G ( 0 . 0 ) 

R 0,25 * [R(-l,-l) - Adap G{-1,-1) R(-l,l) - 
Adap G(-l,l> + R(l,-i) - Adap G{1,-1) + 
R{1,1) - Adap G(l.l)] + Adap G(0,0) 



y^-X 1 1 (^4 (D) ) 

G = G(0, 0) 

R = 0,5 * [R(0,-1) - Adap G(0,-1) 
G ( 0 , 1 n + Adap G ( 0, 0 ) 

B = 0.5 * [B(-1,0) - Adap G(-l.O) 
G (1.0) ] + Adap G(0. 0) 



R(0, 1) - Adap 
B ( 1 . 0 ) - Adap 



— ^;5^^^LT^/^^:7zc— X (:7 Xo l ^t>' l 0 ) 

[0 0 3 3] ^mm(Dmm&,wf{t.m,^:^ ^ y'i^^^^xm 



[0 0 3 4] w^t?}^. ir?ign£:*5feWe-#{c#,BSL-C* 



[0 0 3 5] 



13 

[[32] *^0j{cKittTffli.^e?n^MFBiiO!asitoy 
\m 3 ] tij—y^ T ^-^-^^ • '^^^ h y 

[1114] ISr0m^ff5rIft?^-ra/ci^)CO^<-<ir-- • v^^> h 
y CO 4 o <o >^ ^ — X $r ^ ^ [a T- S> 5 o 

[^?-^^7:>lft0^] 
1 0 n^u 



(8) #M¥7 - 5 9 0 9 8 

14 

12 -f^— v^ir>1^ 

13 ;^7^ — :7-^/Ui^r i-'-i' (CFA) 

1 6 A/D=i>^<— ^ 

1 8 ;^'—\yy<yyT 

2 0 • y'u^y-^ 

2 2 v^^/^'>^^':^/^:7'air^/1^ 

24 p^^y:* — K 

2 6 ^i^^J' ^ 

2 8 >^'D-fe';;?.y<:7:7r 

10 3 0 ^{^^.i^lg 
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